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Abstract. The paper deals with the conditions for an effective technical English learning by means of 
lecturing which include focusing students’ attention, interpretation, elaboration, and other active 
processes by the technical learner. We outline some basic components of effective processing and 
suggest tasks of presenting information during the lecture as well as ways the lecture can be made 
more conducive to learning and a more effective learning setting for technical students. 
 




Lectures are a fact of our academic life. As the most widely used method of teaching 
in universities, lecturing still remains indispensable in large classes of higher education. To 
become a successful teaching enterprise we should consider the ways the lecture can be made 
more effective to the learning process that involve students as active participants, not as 
passive listeners or observers. Thus, the fundamental goal of the lecture is to enhance the 
learning of students and facilitate their understanding beyond what they can learn from 
reading a course book. 
In the Technical University of Cluj-Napoca in different courses or in the same course 
at different times, the learning objectives may differ, ranging from the memorization of 
scientific facts, to a change in students’ structuring of knowledge, or to increase students’ 
enthusiasm for the subject, but the common goal is to increase learning. 
Courses in the field of language education, which make the issue of the present 
paper, aim at outlining a renewed higher educational pattern – that of a market-driven pattern, 
with the clear effort to gear the technical language education to knowledge competition. The 
present “generation of knowledge and new technologies have become central elements of 
international economic competitiveness” (Skilbeck and Connell, 1996: 81). Therefore, the 
dominant message turns to the pairing between the international economy and the higher 
education institutions that are not merely affected by the market, they become themselves a 
market – a competitive one. The central categories are referring to the skilled and flexible 
worker/specialist and consumer, framed through culture and professional knowledge. The 
moral imperative of higher education system nowadays gets the exercise of rational 
educational choice, which means selecting those courses and educational routes, which will 
maximize subsequent economic return to the consumption of education. Thus, acquiring the 
effective intercultural and interpersonal communication skills is the choice of global 
competitiveness for our technical undergraduates and graduates as well. The interdisciplinary 
character of the present professional communication is increasingly indebted to the 
collaborative work and brings about people to get involved into prompt activities. The job 
security will depend on skills you can carry from one employer to another, no matter what the 
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job is. These are “portable skills” (Peters, 2000) employers seek in today’s university 
graduates – skills all related to communication.  
The encouragement of a performance-based behavior, the highlight of 
competitiveness and professional development require to re-evaluate the view of lecture 
presentations in order to meet the demands of the post-millennium world. 
 
MATERIAL AND METHODS 
 
When designing lectures on English Applied to Robotics/Mechanics/Civil 
engineering, and Communication Techniques, respectively, for engineering students we start 
from the main goal to have our students learn from the lectures. 
To achieve such a goal three aspects relevant for our work should be considered: 
- To engage students effectively in their active learning during lectures by enhancing students’ 
immediate interest and intrinsic/extrinsic motivation for the proposed topical subject; 
- To organize the lecture content in such a way to make possible taking notes by students 
which will later constitute a pertinent aid for going over the personal written support; 
- To use teaching strategies which may result in the assumption that the information delivered 
is learned well enough, that is comprehended adequately and remembered when/if is needed 
for a further study time. 
 
1. Information Processing Factors in Learning 
 
Toward achieving the goal of having students actually learn during lectures, it is 
important to highlight the fact that learning is an interpretative process. New information is 
stored in terms of its meaning by relating it to what is already known, i.e. by its associations 
and relationships to existing knowledge. Whether stored information can be recalled is cue 
dependent. Information that is readily accessible given certain cues cannot be recalled given 
other cues. The act of retrieving information from memory is itself a learning event. It means 
that the retrieved information becomes more recallable in the future that it would have been 
without having been accessed. 
Some basic components of information processing that facilitate the encoding of the 
to-be-learned information and subsequent access to that information are attention, 
interpretation, elaboration, generation, and retrieval practice. 
Lectures represent the first and perhaps best opportunity to encode information. 
Thus, focusing students’ attention during a lecture on the information to be encoded is a 
prerequisite for the other components of effective processing. Recent research shows divided 
attention to be most detrimental during encoding having little or no impact during retrieval 
(Naveh-Benjamin et al., 2000). 
The implication is that divided attention may have larger negative effects. In a 
lecture students commonly must divide their attention between the verbal and visual 
information provided by the teacher, decide what information to write in their notes, and then 
write the notes. Modern teaching tools, such as Power Point, seem to create divided-attention 
conditions for students much easier, requiring that students follow simultaneously what we 
are saying and what they are reading/watching on a screen. Thinking about irrelevant facts, or 
other activities, such as daydreaming, may also compete for students’ attention. During a 
lecture divided attention may leave students with a sense of familiarity, feeling of knowing, or 
perceptual facilitation for the presented material but without the ability to recall or recognize 
the material on a direct examination. 
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Dividing students’ attention during a lecture therefore is a threat in the sense that, 
first, information is learned less well when attention is divided, second, one’s feeling of 
knowing or processing facility remains unaffected by divided attention, and third, students 
may misjudge the amount of time needed for further study. 
Focusing students’ attention during lectures is a necessary but not sufficient 
condition for effective learning. It requires accurate interpretation and thorough elaboration. 
Interpretation occurs when new information fits with what is already known. For example, 
attempting to remember a graph just by memorizing it without knowing something about the 
data represented in the figure is quite difficult. An interpreted figure is one that is easily 
remembered. 
The learning advantages of interpretive encoding show that interpretation and 
elaboration lead to better memory than does interpretation alone. Elaborative processing 
requires that information be thought of in a number of different ways, and that 
interconnections be made with other information. Elaboration and encoding variability allow 
students to apply what they learn during lectures to other contexts within courses, even to 
real-life situations. 
The generation effect, which is a powerful method of learning, means producing new 
information, associations, or interconnections from cues or partial information, and claims 
that producing information leads to better learning than being presented with that information 
(Slamecka and Graf, 1978).  
Retrieval practice refers to retrieving, from memory, information presented earlier. 
Retrieving successfully at one point in time enhances the recall later. A benefit of retrieval 
practice is that students become clearly aware of when they do not know the answers to 
questions and thereby may spend more time studying the information outside the lecture. 
 
2. Methods of Instruction Applied to Lecturing 
 
In designing lectures for our technical students we oriented ourselves towards using 
the strategies and methods of instruction that require deep student engagement in order to 
promote long-term retention of information and, thus, facilitate learning. 
The first aspect we thought of was the best way to provide structure within a lecture 
to make our students effectively benefit of the lecture by presenting information in a way that 
activates the existing knowledge structures. 
One way to add structure to our lecture was to provide an outline to students. Kiewra 
and others (1995) found that taking notes on a teacher-provided outline resulted in better 
notes. Better performance and more ideas were recalled from a lecture with an outline than 
did note taking without an outline. Another way of adding structure was to provide a 
knowledge or concept map. Providing a title/topic of focus has been shown to facilitate 
allocation of attention during the processing of verbal/written text by reducing the number of 
eye movements and by facilitating the processing of ambiguous words. To optimize note 
taking, the outline or knowledge map we included the key words for each heading and 
subheading. Teaching students how to generate their own outline or knowledge map of the 
lectures is important as well, and additional benefits are realized when learners generate their 
own outlines. For this reason, after a number of lectures we indicated our students to generate 
their own outlines or study questions from a lecture. 
Another method we applied constantly across our lectures was encoding variability 
to enhance long-term retention and the generalization of knowledge. It consists of presenting 
key concepts from more than one standpoint and demonstrating the relevance of key ideas in 
multiple contexts. The presentation of key concepts should enhance not only students’ long-
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term retention of those concepts but also the students’ ability to see the broader relevance of 
the concepts. It is possible in combination with spacing repetitions of information within and 
across lectures. Spacing information to be learned over time relies on the principle that long-
term recall is better by distributing rather than massing the presentations of to-be-remembered 
information. Researches on spacing effects (Bahrick et al., 1993; Shebilske et al., 1999) have 
shown that from an educational perspective materials presented with intervals are more 
realistic than the relatively simple materials presented within condensed time frames. It 
successfully applies to the acquisition and long-term retention of foreign language vocabulary 
items as well as the acquisition of complex skills. 
In our effort to maximize students’ learning outcomes and increase encoding 
variability we aided our lectures with visual images, encouraged the use of mental imagery, 
and other mnemonic devices (understood as anything that assists memory). One way to 
encourage mental imagery is to enhance lectures with vivid examples. Another way is to 
instruct students in the use of a mental imagery technique, such as the method of loci, which 
has been shown to benefit the learning of orally, presented text (Cornoldi and De Beni, 1991). 
In addition to form interactive mental images in students we provided learners with 
actual, visual images, such as charts, figures, pictures, slides, or even films. It appeared that a 
map plus text, versus text alone, facilitated learning, and the students’ attention was directed 
to the map through an active learning manipulation. 
Another method used was to provide students with analogies during a lecture, 
requiring the construction of a table with the characteristics of the known concept (analogy), 
the characteristics of the new concept (target of instruction), and a list of shared 
characteristics. 
Among useful mnemonic devices indicated to be effective as a learning device are 
humour and the strategic placement of enthusiasm. Comments made during a lecture, 
including jokes, are remembered better than topic statements. The strategic placement of 
enthusiasm to refocus students’ attention on the lecture is more effective for student learning 
than the overall enthusiasm of the teacher during the lecture. Enthusiasm should interject 
during the entire lecture (uniform) as a control condition, but it becomes a valuable mnemonic 
device when important points are being made (strategic), with the use of enthusiastic 
comments. 
Interrogating for elaboration goes beyond simple questions and answers requiring 
students to explain the reasons behind their answers. It has been demonstrated, and our 
lecturing approach using this method has reinforced the fact that students learn information 
better when they use elaborative interrogation as compared to evaluating elaborations 
provided by the lecturer. The employment of elaborative interrogation may require students to 
predict the outcomes of physical, technical and/or psychological experiments/phenomena 
before being told the results. Generating elaborations to make predictions instead of 
memorizing teacher-provided elaboration explains why elaborative interrogation leads to 
deeper processing and benefits from the transfer of learning within different domains of study. 
 
3. Students’ Performances in Learning by Lecturing 
 
In order to maximize students’ opportunities for success, we should enable them to 
capitalize on their strengths and to correct or compensate for weaknesses. Students’ 
perceptions of learning are greatly influenced by motivation, successful interactions between 
teachers and learners, and the abilities of the students to correspond to the requirements of the 
course, flexibility to adapt to the university environment. Some students may learn better 
from lectures-presentations, others from lectures-discussions, through oral course delivery, or 
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by reading course support. Some may prefer the verbal presentation of material, others to go 
into details or concentrate on the overall picture. As teachers may excel, or fail, delivering 
lectures, facilitating discussions, or serving as a role model to emulate, so do students. 
A teacher, who varies teaching techniques, and ways of assessing, can enhance 
considerably students’ achievements. If we vary methods of instruction for all students, at a 
given time, some students will be more and others less comfortable, i.e. different students will 
be at different comfort levels at different times. It is important that students learn to deal with 
more challenging methods of instruction as well as with ones that challenge them less. 
Students’ performances in learning during lectures should also be related to the 
successful intelligence (Sternberg and Grigorenko, 2000), which suggests that students’ 
failures can often result from teaching that is rigid or narrow not valuing fruitfully students’ 
potential and other ability patterns that can lead to success in university. People are 
successfully intelligent by recognizing their strengths and making the most of them at the 
same time that they recognize their weaknesses and find ways to correct them. They adapt to, 
shape, and select environments through finding a balance in their use of an integrated set of 
abilities – analytical, creative, and practical – needed to attain success in life and carrier. 
Our teaching strategies may translate such a wide range of needs on the benefit of 
students’ learning by (a) providing examples for the concepts that cover a wide range of 
applications. Examples and topics or subjects of lectures can be narrowly or broadly 
conceived. Broadly conceived examples help more students relate to the material. By giving 
multiple and diverse concrete choices and illustrations, teachers meet the needs of more 
students; (b) grading course content and student work in a way that preserves the integrity of 
the course as well as the integrity of the students’ varied life and professional goals. 
The active learning emphasizes the importance of engagement, and the partnership of 
students and teachers. 
 
RESULTS AND DISCUSSIONS 
 
 The lecturing approach we have currently been applying to technical students 
contains research elements to enhance effectiveness of lecturing and is based on the theories 
of how people learn considering the fundamental properties of humans as learners. 
 Referring to the teaching support and tools that make a lecturing system more 
agreeable and with improved results in students’ assessment we experimented different 
strategies in similar courses to engineering students from different faculties/specializations. 
The lectures entirely aided by Power Point presentations were better welcomed initially as 
students nowadays are used with being exposed to projected information, films, animations, 
or other multimedia messages and tasks. The routine of their lecture behaviour made them 
feel more comfortable in the first several numbers of lectures, whereas in the second part their 
intrinsic motivation – the desire to learn for the sake of understanding – decreased constantly. 
The students’ extrinsic motivation is better supported by computer-aided presentations, but 
some kind of monotony may set up with a significant decrease of attention and a poorer 
memorization of the information. An outstanding oral presentation, on the other hand, with 
partial visual support is more challenging and effective, and may result in the assumption that 
information is understood and learned well enough. For example, an interpreted figure is one 
that is easily remembered. Indeed, any information that can be interpreted through 
associations with preexisting knowledge, schemas, or structures will be easier to learn than 
non-interpreted information. This way of lecturing also encourages interactions teacher-
students and students-students taking place whenever is necessary, establishing a setting of 
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learning – interactive, appealing to and training students’ higher-order learning academic 
skills. 
 In terms of spacing repetitions of information across lectures we experimented 
spacing effects in course modules within one week, at intervals of seven, and fourteen days, 
respectively. We found that content was remembered better when the lectures were spaced 
over five days rather than massed on the same day, or the entire course in the same week. 
Spacing lectures has also been found to enhance the acquisition of complex academic skills. 
The optimal interval for a two-hour course of seven lectures within a semester of 14 weeks is, 
in our opinion, at 2 weeks as the information processing dynamics produces the following 
effects: the participants allocate more attention and effort to learn during a second study 
opportunity that occurs at a delay rather than immediately; spacing learning opportunities 
encourage variable encoding, that is, after a delay information is likely to be encoded in a 
somewhat different way than it was initially; delaying the repetition of material to be learned 
induces study-phase retrieval processes that enhance later recall. In practice, teacher tends to 
mass the coverage of a topic within a lecture or across lectures. Grouping lectures by content 
is sensible, yet research on spacing effects suggests that doing so is far from optimal in terms 
of students’ learning. 
 An important aspect in lecturing refers to taking notes. We experimented it with 
allowing students to listen during some or all parts of the lecture, deferring note taking until 
later. It may enhance students’ learning with the benefits of listening versus note taking 
during a lecture in case lecture outlines are posted in the library or on the Internet, which 
provides access to lecture information, and allowing students to feel less anxious during the 
lecture. We suggest to alternate outline-based note taking with listening focused on lecture 
explanatory presentation, which facilitates learning and increases motivation and attention. 
 For a typical fifty-minute lecture, it is particularly important during the middle of the 
lecture to energize students and refocus their attention by inserting a five-minute 
demonstration/anecdote or other mnemonic activity, and then lecture for the final twenty 
minutes. 
 An effective activity we introduced at the end of each two-hour lecture was to give 
students questions on issues from the current lecture to answer in writing. This task became 
constant for each lecturing meeting with a twofold purpose: (a) stimulate students to follow 
the explanations attentively, and retrieve main information (b) have an immediate feedback 
that can orient the teacher to remedy possible misunderstandings. One of the questions 
required students to render, by reinforcing, main aspects of the topics presented during the 
lecture, and the other question asked to give personal opinion on the issue/s of that lecture. 





 As it is commonly accepted, lectures represent one of the primary encoding 
opportunities for students and the only encoding opportunity that the teacher controls. 
Teachers should consider structuring courses with information presented across a number of 
lectures and intervening unrelated topics. Structuring a course with spaced repetitions of 
information across lectures may seem disjointed, but the benefits of spacing presentations are 
large. Spaced repetitions of key information within and across lectures should have multiple 
good effects on the efficiency and productivity of students’ processing of that information. 
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 Lecture presentations need to trigger in students the types of processes – attention, 
interpretation, elaboration, and generation – meant to enhance the encoding and subsequent 
retrieval of the information that is to be learned. 
 Elaborative processing deepens understanding, and processing information in a 
number of different ways results in more retrieval routes to the information. Students may fail 
to access their memory for a verbal statement made in lecture, but succeed at accessing the 
visual information that was provided to support that statement. Incorporating retrieval practice 
into lectures enable the teacher to allocate more time to that information in future lectures. 
 Posing real questions and ensuring that all students attempt to answer the questions is 
a way to make a lecture an active learning experience. The teacher can successfully facilitate 
student learning by requiring students to answer questions during lectures (orally) and/or at 
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